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Florida’s rapid growth has led to large scale urbanization. The design of bridge structures in urban areas is complicated by space
limitations imposed by the high cost of land. As a result, structures are usually continuous and heavily skewed or curved in plan. In
addition, the vertical alignment is also curved to allow for super elevation and intermediate support is often provided by discrete
columns. Thus, structures must not only meet the complex geometric requirements of the site but must also possess the necessary
strength and stiffness to withstand the applied loading.

The uniqueness of geometry at urban interchanges makes pre-cast construction uneconomical. Beam and slab systems can be used
but their forms and relatively large structural depths detract from the efficiency and appearance of the interchange. On the other hand,
cast-in-place, cellular structures such as box girders and voided slab bridges provide economical yet aesthetic solutions. Their high
torsional stiffness insures stability and excellent load distribution characteristics while their closed soffit and joint-less form are
aesthetically pleasing.

Moreover, since the riding surface is also part of the structural system with post-tensioned, concrete construction the additional depth
for a wearing surface is eliminated. Consequently, the depth is kept to a minimum thereby reducing the approach lengths by the ratio
of 1 foot of depth reduction yielding 20 feet of reduction in each approach length and thereby increasing the efficiency of the interchange
and cutting costs.

Cellular structures can be used for spans exceeding 100 feet: with voided sections being economical for spans in the 100-140 foot
range and box sections used for longer spans. Florida’'s interest in this type of construction stemmed primarily from first hand knowledge
of Ontario Canada’s experience of then two decades of good performance for their voided slab bridges.

In 1986, the Florida Department of Transportation, in cooperation with the US Department of Transportation, initiated a three year
study with the University of South Florida on post-tensioned, voided slab bridges. As part of the study two scale models of continuous,
post-tensioned, voided slab, bridges (one straight and the other curved) were designed, fabricated and tested to failure with a view
towards technology transfer.

The opportunity for the implementation of this transferred technology occurred in Miami, Florida in 1991. The FDOT'’s consultant,

Post, Buckley, Schuh and Jernigan (PBS&J) was to design a ramp connecting Miami's S.W. 8th Street to the Florida Turnpike. The ramp

is on a 375 foot radius, crossing over the Tamiami Canal at a 42 degree skew, then merging with S.W. 8 thata 14 degree skew.

The spans were dictated by the canal’s horizontal width of 28 feet 6 inches coupled with its’ skewed orientation with the Canal, spans
of 55 to 65 feet were required. Longer spans require deeper beams and resorting to the traditional FDOT construction of pier bents
under pre-cast beams which support a cast-in-place deck slab resulted in a structural depth that was 4 feet 6 inch.

PBS&J recognized how this large depth would adversely impact the project. Their Glenn Myers and Antoine Gergess saw that it
would require the costly raising of the road profile to match the higher bridge deck level and, in turn, would block existing driveways and
require the replacement of an existing toll plaza. The problem was clear: reduce the structural depth of the ramp and ; consequently,
eliminate the need for any adjustment to the existing profile grade line.

PBS&J proposed using a four-span, continuous, post-tensioned, voided concrete slab with a total structural depth of 2 feet 4 inches.
This solution reduced the structural depth by half, while maintaining the 60 foot maximum span, and the bridge now fits snuggly into the
existing dimensional matrix without any of the costly adjustments required by the traditional beam and slab solution.

The design of the bridge incorporated many of the findings from the USF research. The structural plans were prepared in accordance
with structural drawings and details developed by Ontario’s Ministry of Transportation. Construction of the bridge began in late 1991.
Although Hurricane Andrew caused several months’ delay, the bridge opened to traffic in the spring of 1993- less than three years after
the USF research was completed. The prompt implementation witnessed with this exercise in technology transfer will motivate
researchers to find practical solutions to infrastructure problems.
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